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(54) (Title of the Invention) PRIMER COMPOSITION 

(57) (Summary) 

(Purpose) 

„ . .7° ;P«>vidc a primer composition which lends characteristics such as corrosion resistance 
and anti-chipp.ng capability, while ensuring smoothness and an excellent luster of a casting 
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(Construction) 

The primer composition comprises a first primer consisting of 100 parts by weieht of an 
acrylic resm of the self-crosslinked type, 3 - 10 parts by weight of an epoxj resinf 10 -20 parte 
by weight of ultra-fine particles of silica, and 5 - 20 parts by weight of a silane coupling a ^ 

nart k aDd - a fT* P*! 0 " ""^ 0f 100 Darts ^ wei S ht of 811 oa-fi« alkyd resin, 20 ~ 50 
parts by weight of a melamine resin, 1 - 5 parts by weight of hydrophobic ultra-fine particles of 
silica, and 0.1 -1.0 parts by weight of an acid catalyst. cparuciesor 

tk ♦ a ^ ° f tbe ° 0ated ° bjeCt iS COated With 1,1(5 6151 P rimer imposition, and after 
that, the first primer coating film is coated with the second primer composition. 

f m 

(Scope of the Patent's Claims) 
(Claim 1) 

«f i nn A fT* ^T 150 ? ^ characterized °y ^ fo ct that it comprises a first primer consisting 
of 1 00 parts by weight of an acrylic resin of the self-crosslinked type. 3 - 10 parts by weight of 
an epoxy resm, 10 - 20 parts by weight of ultra-fine particles of silica, and 5 ~ 20 parts by weieht 
of a silane coupling agent; 6 

and a second primer consisting of 100 parts by weight of an oil-free alkyd resin 20 ~ 50 
parts by weight of a melamine resin, 1 ~ 5 parts by weight of hydrophobic ultra-fine particles of 
silica, and 0.1 ~ 1.0 parts by weight of an acid catalyst; 

wherein the surface of the coated object is coated with the first primer composition, and 
after that, the first primer coating film is coated with the second primer composition. 

(Detailed Explanation of the Invention) 

(0001) 

(Sphere of Industrial Use) 

This invention relates to an optimal composition of a primer for aluminum material such 
as aluminum wheels, etc. 

(0002) 



(Prior Art) 

In recent years, as the importance of the design of painted aluminum wheels has 
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ZSJEl P f ? 31 T?" 15 1,28 1)6611 plaC6d ° n ^ SP«ificany. a desirable surface 
should have a high level of smoothness. However, because^urninum whe4 are general* 

Zl^ W,th th< \ CaStm8 ^ CaSting surfa <* is ^ * ***** vLh has 

^ ,rregularities - lte « fi ». since » & ™*U y difficult to achieve a smooth finish 

dunng a normal pamUng process, different types of designs have been developed in wderT 
create a smooth casting film with a thick film on the surface. '"oraerio 



(0003) 



Powder painting, for example, can be conducted for this purpose by applying coatine 

Ett k f,I I? 35 f lscJose * f °' instan " ^panese Unexarn^ed SSto 

? tt « a ! DS 8 meth ° d ^ P 0 "** painting with a coatin g dcvi <* which applies 
a coat of powder paint onto a material represented by aluminum. P 



(0004) 

(Problems To Be Solved By This Invention) 



Incidentally, among required characteristics of paint materials for aluminum wheels in 
add-on to the above mentioned excellent outward appearance, are also con-U^S^ 
chipping resistance and similar capabilities. However, as was disclosed in the above mentioned 

nt^! n - C ^ P " X * m ? e L Japanese Patent Gazette ' ^ ^advantage of painting with powder 
pain s is that adhesion of the paints to aluminum material is inferior, which is combined with the 
fact that stnpe rusting" can easily occur as can be determined in salt spray tests 



(0005) 

In view of the above mentioned situation, the purpose of this translation is to provide a 
composition which enables optimal characteristics such as corrosion resistance and chipping 
resistance characteristics and which will also guarantee an optimal smoothness and luster of the 
casting surface. 

(0006) 

(Means To Solve Problems) 

Li order to resolve the above described problems, the primer composition of this 
invention uses a first primer consisting of 100 parts by weight of an acrylic resin of the self- 
crosslinked type, 3 ~ 10 parts by weight of an epoxy resin, 10 - 20 parts by weight of ultra-fine 
particles of silica, and 5-20 parts by weight of a silane coupling agent; 

and a second primer consisting of 100 parts by weight of an oil-free alkyd resin 20 - 50 
pans by we lg ht of a melamine resin, 1 - 5 parts by weight of hydrophobic ultra-fine particles of 
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silica, and 0. 1 ~ 1 .0 parts by weight of an acid catalyst 
(0007) 

The self-crosslinking acryl resin in the composition of the matrix of the first primer is a 
so called self-crosslinking resin having afunctional group inducing a mutual cross-linking 
reaction inside the molecule when heating or another means is applied. This type of self- 
crosslinking type of an acrylic resin is characterized by the fact that internal stress is less likely to 
occur during crosslinking when compared to acryl melamine crosslinked resins, etc. Accordingly 
adhesion to a metallic material is optimal. 

(0008) 

The epoxy resin contained in the composition of the first primer provides for enhanced 
adhesion to a metallic material. Although different types of epoxy resins can be used for this 
epoxy resin, the bisphenol A type of epoxy resin is generally optimal for this purpose. This type 
of epoxy resin can be used with 3 - 10 parts by weight blended per 100 parts by weight of a self- 
crosslinking type of acrylic resin. If this range is exceeded, the adhesion to a metallic material 
will deteriorate. 

(0009) 

The ultra-fine particles of silica contained in the first primer composition lend thixotropic 
characteristics to the first primer composition, as well as optimal edge cover characteristics. For 
the ultra-fine particles of silica it is possible to use for example " Aerosil", which is a well know 
product (made by the Nippon Aerosil K.K. Company). These ultra-fine particles of silica can be 
used with 10 - 20 parts by weight blended with 100 parts by weight of a self-crosslinking type of 
acrylic resin. If the amount of these particles is less than 10 parts by weight, the edge cover 
characteristics will not be satisfactory, and if it is more than 20 parts by weight, the adhesion will 
be too high and since the non-volatile content will be too low, it will not be possible to obtain an 
optimal smoothness as the quality of the thick film after hardening will be unsatisfactory. 

(0010) 

The silica coupling agent improves the integration and coupling between the inorganic 
component and the organic component used in the first primer composition, while at the same 
time, it also improves the wetness and increases adhesiveness of the first primer composition toa 
metallic material. It is possible to chose from a number of well known products for this agent. 
The blending amount of this agent should be in the range of 5 ~ 20 parts by weight per 100 parts 
by weight of the self-crossllnldng acrylic resin. If the added amount is less than 5 parts by weight 
the desired effect will not be achieved, and if more than 20 parts by weight is blended with the 
resm, this creates complications because it will result in a saturated effect while the amount of 
other components that can be used will be reduced. 
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(0011) 

The main purpose of the first primer composition is to lend corrosion resistance 
characteristics to the primer. Since an edge cover function is provided at the same time with a 
reinforced metallic material, this can prevent occurrences and progression of stripe rusting, for 
example in aluminum material. The oil-free alkyd resin used in the composition of the structure 
of the matrix of the second primer makes it possible to achieve solid crosslinking with a 
melamine resin through heating, enabling to form a tenacious type of coating film. This further 
also makes it possible to obtain an improved resistance to chipping. In addition, since an oil-free 
resin is used, the result is an improved weather resistance characteristics such as resistance to 
discoloration, resistance to deterioration of the luster, etc. 

(0012) 

The function of the crosslinking agent represented by an oil-free alkyd resin in a 
melamine resin can be displayed by using a methylated melamine resin which is conventionally 
used, or a butylated melamine resin, etc., can also be used for this purpose. Its blending ratio is 
set in the range of 20 - 50 parts by weight per 100 parts by weight of the oil-free alkyd resin. If 
this range is exceeded, the hardness of the coating film and other characteristics will deteriorate. 

The hydrophobic ultra-fine particles contained in the second primer composition lend 
thixotropic characteristics and sagging preventing characteristics, while at the same time they 
also reinforce the layer's corrosion resistance and the water repellent characteristics of the coating 
film. These hydrophobic ultra-fine silica particles should be used in the range of 1 - 5 parts by 
weight per 100 parts by weight of the oil-free alkyd resin. If less than 1 part by weight is used, 
the effect is too small, if more than 5 parts by weight are used, the thixotropic capability will be 
too high, causing popping of escaping bubbles. 

(0013) 

The acid catalyst fulfills the function of a catalyst promoting a crosslinking reaction 
between an oil-free alkyd resin and a melamine resin. It is possible to use a conventional type of 
a catalyst for a baked melamine coating material according to the same method as in prior art. 
The blending amount of this catalyst should be in the range of 0. 1 - 1 .0 parts by weight per 1 00 
parts by weight of the oil-free alkyd resin. If less than 0.1 parts by weight are added, the desired 
effect will not be achieved, and if more than 1.0 parts by weight are blended in, the saturated 
effect will be obtained. 

(0014) 

The second primer composition is coated onto the surface of the first coating film which 
is formed by the first primer composition. Its main function is to increase the anti-chipping 
performance of the product. Accordingly, the first primer composition and the second primer 
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composition must be always applied in this order. If the order is reversed, the desired effect 
cannot be obtained Jn addition, it is .also possible to use the weUm-weMechnique with the first 
primer composition and the second primer composition. 

It is also possible to apply the second primer composition after the first coating film has 
hardened. A thick film of the second primer composition can be applied at one time, which 
makes sagging of both items unlikely. 

(0015) 

After the second coating film has been formed from the second primer composition, a 
color paint material can be used according to a conventional method, or a clear paint material, 
and a desired finish can be applied. 

(0016) 

(Operation and Effect of the Invention) 

Metallic material is painted with the first primer composition using the primer 
composition of this invention, and the second primer composition is then applied to the film of 
the first primer composition formed in this matter. The main function of the components present 
in the first primer composition is to lend the product anti-corrosion characteristics and the main 
function of the components in the second primer composition is to lend the material chipping 
resistance and to prevent rusting due to damage in the coating. Another function of the first 
primer is to provide also edge cover characteristics. 

(0017) 

An optimal required performance can be thus displayed thanks to the fact that the 
functions are distributed as explained above between the first primer composition and the second 
primer composition. Accordingly, the primer composition of this invention thus makes it 
possible to provide a product that has excellent corrosion resistance and chipping resistance, as 
well as a superior smoothness and luster of the casting surface. 

(0018) 

(Embodiments) 

The following is an explanation of a concrete embodiment of this invention. 
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(Embodiment 1) 

The First Primer Composition 11 

self-crosslinking acrylic resin q^.^, . . 

• ("ACE-087". made by the Aishin Kako K.K. Company, Mw = 150 jo* W ^43%) 

epoxy resin — . K 

(«Ep-100l-B80», made by the Shell Oil C6mpany 5 parts by weight 

silane coupling agent 1A ' . . , 

^ rKBM-503», made by the Shinetsu KX Company *"* by WClght 

toluol _ A 

(dispersed while being mixed with a mixer) ^ * W6,ght 

ultra-fine silica particles • l. 

((" Aerojil" 380:. made by the Nippon Aerojil K.K. Company) ? * ^ 

«,»c COmponen ? have been «*W, a homogenous, white, semi-transparent paste 

was obtomed. The paste was than processed twice in a roll mill to obtain ultra-fine silica particles 
with a d.ameter of less than 5 pm. In addition, the mixture was also adjusted with a thinner for 17 
* 1 seconds (using Ford cup #4 and 20»C) to obtain the first primer composition. 

"Second Primer Composition" 

oil-free alkyd resin 92 Darts h 1 h 

(Bekkolight AC 1 15-60", made by the Dai Nippon Chemicals K.K. Company* 

butylated melamine resin 45 parts by we' ht 

(Super Bekkamin L 1 17-60", made by the Dai Nippon Chemicals K. K. Company)* 8 

hydrophobic ultra-fine silica roll mill powder product 20 parts by weight 

("TS 530". 10 weight %, made by the Cabbot Company, 40 weight % of oil-free alkyd 
resin, and 50 weight % of a solvent) 

("Nacure 155". made by the King Industry Company) 0.4 parts by weight 

("Nacure 5225", made by the King Industry Company) 0.4 parts by weight 

The above products were homogeneously dispersed and stirred. The final adjustment was 
done with toluol, using 60 KU/20'C). In addition, the product was adjusted with a thinner for H 
± 1 second (using Ford cup #4 at 20"C), to obtain the second primer composition 
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(Evaluation) 

Test pieces were prepared from 4 types of C material formed from an aluminum alloy 
casting product, dimensions 1 50 x 70 x 80 mm. The upper half of the test pieces was treated by 
shot blasting and drilling was applied to the lower part. In addition, the test pieces were treated 
by applying complex film-coating processing to a degrcased and washed zirconium phosphate 
system. Two types of shot blast processing were used, one type with a shot diameter of 0 3 mm 
and the other with a shot diameter of 0.6 mm. 



(Coating Stage A) 

The test piece was coated with the first primer composition so as to form a film with a 
thickness of 20 ^m by spray painting. After 1 minute, the second primer composition was 
applied so as to create a film with a thickness of 40 /zm by spray painting applied to the surface 
of the first coating film formed as explained. In addition, after a setting period of 5 minutes 
beating was applied at 140°C for 20 minutes and both coating paints were thus baked at the san 
time. 



(0019) 

After cooling off, a color coat was applied (with spray painting, using "Akuraku TA410", 
made by Aishin KX Company) to create a film thickness of 20 ixm. After a setting period of 5 ' 
minutes, baking was applied again for 10 minutes at 110°C. After cooling off, a clear coat was 
applied (with spray painting, using "Akuraku A330" made by the Aishin K.K. Company to create 
a film with a thickness of 30 ma, and after a setting period of 5 minutes, baking was conducted at 
140°C for 20 minutes. 



(Coating Stage B) 



The product obtained during the above described coating stage, was formed as a first 
primer coating film and a second primer coating film with the wet-on-wet method, resulting in 4 
coats and 3 bakes (4C3B). 

Also, after the first primer coating film has been baked at 140°C for 20 minutes, and the 
second primer coating film is formed, the coating stage was conducted in the same manner with 
the method using 4 coats and 4 bakes (4C4B). Since the first primer coating film has already 
hardened when coating was conducted by applying the second primer composition during this 
coating stage B, it is difficult for sagging to occur even if a thick film is used in the coating film 
of the second primer. Accordingly, coating was applied by using a film thickness of 60 nm in the 
second primer composition. 
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(Testing) 



^««Th=s„, Mta ess^^ 

separately. The standard plates were Dreuared \s7,Z ?f ■ f^™ 4 pIae crcated 

thictae* of 20,™. whieh was M^W^E^SctK " ? "* 1 

was applied so as to create a film thiclrn»c« nf ™ u ^ ^ at 1 10 C. Next, a clear coat 

(0020) 
(Table 1) 

Painting Stage 
Shot Diameter 



Smoothness 

Popping/ 
Sagging 



0.3 mm 



4 + 

no abnormalities 



0.6. mm 



3.5 

no abnormalities 



B 



0.3 mm 



0.6 mm 



no abnormalities 



no abnormalities 



(0021) 

In addition, every coated plate was also tested for the initial adhesiveness water 

EST 2 ™ ? ^ reSiStanCC 10 "* ^ formation 3 Sows the results 

Moreover, the evaluation of adhesiveness was based on abase standard test as defined bine 
regulauons. water resistance was evaluated after dipping in warm water £ 10 
fl» adhesiveness was then evaluated on the basis of the outward appearand cSnn rLs^r, 

degrees with from ^^^^1^S^L^5 ZZ^gZ*?, 
was then evaluated visually after the test for presence or absence of nee W c, foundatlon 
characteristics were tested with the salt i^u^^^S^t t * T™* 
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stripes after testing conditions which included a humidity of 85% at 40 °C for lOdays. 
(Embodiments 2-5. Comparative Examples 1 ~ 6) 

Except for the fact that the blending amounts of respective components of the firct „, ~ 

(0022) 
(Table 2) 




(The symbol 0 - B indicates an identical value) 
«K>23) ** (Table 3) 
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(O: no abnormalities were observed, "fine stripe" means that fine corrosion strioes were 
observed, and "stripe" means that stripe corrosion was observed). P 

problem^ oTthTn^r iT/^ 1* crabodiment ***** Mention presented absolutely no 
proDicms. On the other hand, since the compositions using components outside of th» .™ 
this mventmn displayed inferior corrosion resistance and chipZg rtSta^ce k hS^SSf 
opfcmal compositions were those that were within the scope S pS 
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